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WASTE AND RECYCLABLE MAlETttALS 
Qj1>/|y^r^Tnfj A\n HANDLINO APPARATUS 


ill 


BACKGROUND OF THE INVENTION 

■mis invention relates to improved multifimctional waste and recyclable materials 

compaction and handling apparatus 

TTic collecUon of Municipal Solid Waste (MSW). as vvcU as InstitutionaU (.•.ommerclal 
and Industrial (ICl) ^«aste has undetgoae a major transformation in the last 50 years. As more 
md mote material. «re separated fom. di« waste stream and die quantities of waste generated 
have increW. particularly in North America, all types of specialiwd equipment have 
- evolved, rhis. m combii.alion vnth over increasing budget constraints for municipalities, has 

[:! created Ihe opporlui.lly to market a multifunctional collection vehicle Ibat can handle the 

pi vslrious collecliun methods as well as material types. 

I A typical prior art collection appnratus uses a hydraulic mecbanism to compact the 

^ refuse into a storage container. Typically this containc. is mounted to the frame of a Itittk 

I 15 chassis and has a tailgate rot.1ahly secured to die tear of the container. To remove the 

□ material from the cont.i.ier. the tailgate i. . otated from a down locked position to an uppci 
I open position. The material is edceled from the container by either rotating the contab.e. from 

□ a lov^r loadine 1«>«tlo» to an upper dumping position or by using a blade to push tlic 
^" material out of the opening cieatcd by the open tailgate. 

In one version. U.e collection «q,patatus has the packing mechanism contained v^-ithin 
the tailgate. The advantage of tW. system is that the mechanism can bo made rcUUvely Inrcc 
to be able to handle a wide variety ot materials as well as achieve a high degree of 
compaction. The disadvantage* of this arrangement are that more than one ope^tor is 
requited because of the walking distance iium the cab to the hopper opening for manual 
collection and the requirement to move heavy containers to the compactor for emptjin^. 
Another disadvantage is that they typically have poor weight distribution because the packing 
mechanism, which is a large percentage oftbe overall weight, is located behh«i the rear axle. 

Another typical configuration is a body that loads fix)m the front of the chassis using 
mr^^ to pick up umtaincri.cd material. The container is rotated over the cab of the chassis to 
empty maienal into the loading hopper The mechanism iucludes is ablade which pudges the 
malalal into the storage container I he advantage of these units is that one operator can 
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umpty conLaiucrs aiid utliicvc a bubbLaiilial pciyload. One dibadvunta^c of ibis cujifiguraUo/i ib 
the access space required to liook onto the containers. Anotlier disadvantage is thai the 
substantial mechanism required to lift the coniaincrs over the cab is heavy and requires a 
large chassis to operate practically. A side effect of the mechanism hatidling the container is 
the damage U> the containers and their Ijds. 

Similar body enntigiiralions. wifh \he. parking mechanism mounted above the chassis 
frame to compact material to the rear storage container, have side mounted equipment to lUl 
and rotate containers to empty the contents into the charging hopper. The advantage of this 
type of equipment is lhat Ojc autumated culleelion of conlaincrb by uiic upcrator is vciy 
cfiEicieut T)ie disadvantage of these units is that the initial capital costs and the speciali;fied 
and dedicated applications they arc designed for limits their flexibility, including the size of 
containers that can be collected and types of material collected In this type of unit the 
compaction mechanism can be either a push blade, a "pendulum'* packer which rotates down 
and to the rear or a "paddle" packer which moves the material to the rear storage, crintainer by 
sweeping from side to side in n rounded hopper. 

A slightly different configuration, which also uses a packing blade to push material 
from the ftont charging hopper to the rear storage container, uses a drop frame Lu luwer ihe 
packing mechanism to allow for manual collection. The advantage of this configuration is the 
capability foi one uperator to collect door to door manually, or, with the appropriate 
additional mechanism, scmi-automatcd or automated carts. The disadvantage of these types 
of luiits is the requirement to modify the chassis frame. The relatively high loading height 
even with the drop frame, and the tclativoly small charging hopper Hmits the size of material 
that can be handled as well as the size of carts or containers t hai can he dumped. 

In all of these configurations, the packing mechanism moves the material in one 
direction. The paddle packer, even though it moves in a rotary action from side to side, only 
moves tfie material to the into the storajje container to iJic itjai- uf llic paddle and effectively 
acts like a siimlc dircutiuii push blade. Tliis operation in one direction is the simplest and 
most efEectivc for many specialized applications but limits the versatility for multiple 
applicatiotjs. 

Except for the unit described vHth the packing mechanism in the tailgate, all of the 
odier units require a chassis with a substantial wheelbase to accommodJitR the packing 
mechanism bptweip.n the. chassis c^h j^nrl the sinrage cnntniner. The long wheelbase. which 
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limits the units manocuverabt lity,. rpslricts these units from certain tight areas and slows the 
cullcclion process in areas where lunis cannot be pichipved without backing up. 

Other units uii Ihc market have loading hoppers on the side wbtrJi also act as the 
compacting mechanism. The advauUiMc of these units is that they overcome the turning 
radius problems and vorsahlity constraints of tlie afotwricnlioned configurations but have 
limited compaction capability. The large loading/packing mcclianism allows for collection of 
viTtiiaUy any size or t>pe material in the MSW and ICI streams, but the length of tlie packing 
mechanism and the pacJdng motion from side to side, limits the payload for some materials. 

There arc several issues beyond the personnel requirements and route planning that 
alTcct die operational efficiency of a collection prngr;»m As traffic becomes more and more 
abundant in many niurjicipalilies, the ttim around time to dispose of the w;»stc and return to 
the collection route increases. aIsu, the distance required lo travel to landfills is incrensing jis 
old landfills arc filled and new landfills aic located furihtT from the urban areas. Anotlier 
important issue is the separation of material for rccyclhig. Mdixy of iJic aforementioned units 
can collect some separated materials but have difficulty or practically cajHiuL collect a 
complete range of materials. As previously mentioned, tlic collection operation must be done 
in spite of ever incrp.nsmg budget constraints on parks, municipalities and regional districts. 

In view of the aforementinned problems, il would be desirable if a refuse compaction 
and handling apparatus could be provided which would overcome the above disadvantages 
wliile rebainhiK Ub* many ofthe advantages as possible, A collection body fh;»t could be 
installed on a wide vai iety of chassis includtag single rear axles as well as larger tandems^ 
would provide o cost cfjicicnt solution for a range of collccUon requirements. A collection 
body that could collect material in three different ways, i.c,, manually, or using semi- 
automated or automated carts, as well op large containers for recycling and ICf collection, 
would pmvtdfi thft utility reqtured by smaller opetations and die efitcieney required for larger 
operations. In addition, it would he da-sirable to provide a compaction apparatus tliat could 
collect bulky recyclables like old conugatcd cardbonrd in addition to MSW and ICI waste. 

In addition. It would be desirable to provide a refuse compacting apparatus that would 
balance tlie load between the front and rear axles to optimize the chassis capability and allow 
for the purchase of the least expensi vc chassis for a desired payload. 
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SUMMARY OP THE INVENTION 

III an cftbil ly piyvide a solutfon to the aforemeniioned problems, the prRsent 
iavcniion provides a refuse/recyclable luaiciials compaction and handling apjsaratus which is 
versatile in both the typeo of collection that can be achieved, llie po of material thai can be 
collected, as welj as the t>-pes of chacsis that the storage container/compaction appaialus can 
be mounted on. Accordingly, the refiise/rccyclables compaction and handling appatatus of the 
invention addresses the complex and often conh^ctoty demands of colIecHng manually as 
^veJI as with conialncrlzaUoiL mixed waste as weU as source separated matettals and paylood 
opliiMi^uiion on various chassis conflguraiions. 

Accordingly tlie mvciiiion provides a waste and recyclables materials compartion and 
handling apparatus Including a storage conlaJiicr for said materials. An elongated charging 
hopper is defined adjacent to and alongside said storage cojjiaiucr for receiving the materials, 
said charging hopper having open end portions defining pathways leading iulo llic interior of 
said storage container. A packing head ig mounted for travel within and along said cliaij^ius 
hopper between said open end portions and at leaet one driver is connected to said packing 
head to effect the travel 1 hereof along said charging hopper between poeiliorts adjacent said 
open end portions. Said packing head ha.<! opposed packing faces adapted to engage the 
materials placed in said charghig hopper. As said packing head is driven along said charging 
hopper, said matcrialii aic compacted and forced along the charging hopper and. depending on 
the direction of travel of said pamkhin head, through one or the other of said pathways defined 
by said charging hopper open end portions and Ihcnce into the interior of the storage 
container. 

In a preferred form of the invention the packing head is mounted for travel along an 
elongated support a.ssemhiy extending lengthwise of said charging hopper. Furthermore said 
at least one driver preferably compri.sc.s at least one hydraulic packing cylinder extending 
IcuKlhwise of said charghig hopper. 

Ill a preferred embodiment said support assembly and said at least one hydraulic 
cylinder extend along a side portion of said chargmg hopper, said charghig hopper being 
located along a lower portion of said storage container. Preferably a pair of said hydraulic 
packing cylinders is provided, each being adapted for moving llic packing head in a 
respective one of rearward and forivard directions of travel. 

According to a further preferred feature said storage container includes wall portions 
contoured to assist in movement of the materials being compressed by said packing head 
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through said open end portions and into and within the interior of the storage container. 
Desirably, said wall portions cottiprise a trontal contoured end section and a rear contoured 
end section of said storage container both shaped to facilitate said movemf^nt of the materials 
into and wittiin said storage uunuriiicr. A furtlier preferred feature Is that said rear end section 
5 is hinged to provide a tailgate which can be opened lo pciniil l}je contents of the storage 
cotitaitter to be dumped. Pivotal connections for securing the compaction and liandliuK 
apparatus to the chassis of a transport vehicle ate typically provided along with mechanisms 
tor opening and closing said tailgate in the course of a dumping procedure. 

A tiirf hftf desirable feature includes a clean out panel mounted for pivotal movement 
1 0 within the storage container adjacent snid Jfrontal end section, and an actuator for pivoting 
said clean out panel to dislodge materials adjacent said frontal end ."^fiction. 


□ 

Vj In a prcfcrrcd form of the invention a loading hopper is mounted adjacent to and 

\ 55 alongside said chcUging hoppei fur movement from a first lowered position to permit ready 

LI 


filling of the loading hopper to a second raised posiLiuti above the charging hopper for 
15 dumping of materials into the charging hopper. Preferably said loadhig hopper has a 


s retractable side wall which moves to enlarge Ihc capacity of the lading hopper during filling 

J, J and which partly closes during movement to the second raided position, 

f y In operation, ns the packing head moves back and forth within the charging hoppen 

^ the material is compacted into both the front and ymt of the storage container. The preferred 

20 shape of the container allows the material to flow in all direction.*: and till thft storage 
corjlaiiicr lo capacity. 

Aa noted nbovc. a si^jport assembly is prereraWy provided lo house one or more 
hydraulic cylinders which provide the motive force to cycle the packing head liuui the ftuul 
to the rear of the charging hopper nnd back. The cylindcr(s) provide sufiScient pressure to the 
25 packing hedd to force the materials into the storage container through the openings at each 
end of the. charging hopper. The size of the openings at the ends of the charging hopper may 
be adjustable to accommodate different materials. 

As noted above, suitable means may he provided for loj^Hmg m^iferial into the 
charging hopper. Although loading can be done manually directly into the charging hopper. 
30 tliis would not be piautiual fur tnorit appHcations. Therefore, means arc preferably provided to 
accept materials from a lower loading position and to move tlic tiiatci ial^ lo a higlicr 
unloading position partially or completely inverted over the charging hopper. 
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One preferred such me;ins as noted above is a loading hopper that is sized for the 
appropriate application. The hopper rotates from a lower loading poKiHon to a higher, 
paiiially ur cutiiplclely inverted dumping position. In the simplest configuration, this hopp^tr 
has a fixed volume with a loading height apptupriuLe lo llie application. In another 
5 configutotion the loading hopper maybe provided with a retractable side wall that opens to 
accept a large quantity of material, and which retracts in cooperation with the storage 
container and charging hopper as it rotates from the lower loading position to the higher, 
tinlo;»ding position. ITiis configuration would be compatible for dumping containen: with a 
fixed ftame and a rotatabie hopper. In an ;idditional configuration, the loading hopper may be 
10 equipped with a means to unload carls or containers for semi-antnmafed roUection. The 
h« hopper tnay ahu be modified or eliminated completely and replaced with a means tn dump 

ill 

fl carts or containers for automated luI Icclluu. 

H! BRIEF DESCRlPnON OF THE DRA WIN(;s 

[fi Fig. I is a perspective view of a waste/recyclables material.*; compaction and handling 

15 appaialub in accordance with a preferred embodiment of tile invention when mounted on a 

|qk suitable vehicle; 

f ■ 

l:t Fig. 2 is a perspective view of the compaction and handling appaiatus with tlie 

fu ■ 

|fl loading bopper removed and looking generally downwardly into tltc charging hopper from 

the rear of the apparatus; 

20 Fig. 3 is a itirther perspective view ver>- similar to Fig. 1 but with the loading hopper 

removed so a.< to show the underlyitig n^Lcvnblies; 

Fig. 4 Is a transverse vertical .<;ection view taken through the storage container and 
charging hopper sbo^ving the packing head, container divider wall and certain external panels 
of tlie stoiage container; 

25 Fig. S is a top plan view of the truck momited Ciiinpacliun and hanUliuj^ apparatus 

showing the relative positions of the storage container, charging hcppen packing head and 
related assemblies; 

Fig. 6 is a perspective inside view of a portion of the compaction assembly showing 
thfi p;irJdng head and the packing cylinder frame assembly along which the packing head 
30 travels: 


GOW 0086 PA 


7 

Fig. 7 is a further perspective view showing the outside of the compacting assembly 
including the packing/ cylinder frame assembly, the packing cyljriders. and tlie packing head 
support arrangements: 

Fig. 8 is a further perspective of tbc complete compaction and handling appaialub 
in Fig. 1 but with the compaction and handling apparatus in the raised dumping position vvith 
the 1;iilg;»teopen; 

Fig. 9 is a partial horiz^nl^l section view taken at the frontal end of the storage 
container and lookittg downwardly from above and illustrflting the pivotally mounted clean 
out panel and its actuating cylinder. 

Fig. 10 is a cul-away perspecdve view of the fiontal portion of the storage container 
and looking generally inwardly and forwaidly and illustrallnK the pivutally mounted clean ouc 
panel and associated assemblies; 

Fig. 11 is a perspective view looking generally upwatdly and toward the rear of the 
apparatus and illustrating the rear tailgate locking assembly: 

Fig. 12 is a partial longitudinal section view further illustrating the tailgate locking 
actuator and associated linkages; 

Fig. 13 Is a further perspective view similar to Hg. I hut with a manual loadmg 
hopper ia the fully opened or down position; 

FiK. 14 is a perspective view similar to fig. 13 but showing a modified extendable 
loading hopper witli an extendable panel atrdu^emenl Lo provide greater capacity; 

Fig. 1 5 is a transverse view lookmg towaid one end of the loadiijg hopper illustrated 
in Fig. 14 with such hopper in the raised dumping position and illustrating various linkages 
and actuator mechanisms associated with the loading hopper; 

Fig. 1 6 is view simiJar to Fig. 15 and showing the relative positions of the various 
linkages when the hopper is in the fully raised fravel pnisition ;ibove. the charging hopper; 

Fig. 1 7 is a perspective view of the compaction and handling apparatus with a 
modified form of loading hopper in the open position in engagetnent with a roll out carl 
whidi has bceu moved iiilu a pusiiion ready to be dumped: 

Fig. 1 8 is a transverse view partly in section showing the loading hopper in elevation 
along with its associated mechanisms together vw-ith the roll out cait which has been raised 
upwardly in the dumping position along with the loading hopper: 
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Fig. 19 is a perspective view siniiliu lu Fin. 14 shuwing ihc impaction and handling 
apparatus vr-itli extendable loading hopper, such apparatus being equipped wiUi an c\lcudablc 
arm assembly having an actuator thereon for tipping a container assembly; 

Fig. 20 is a front elevation view of the compaction and handling apparatus with the 
cxljendahlft loading hopper in the loading position with the extendable arm and actuator 
located in a position to engage a tiltahle hopper a.s5;cmhly; and 

FJg. 21 is a view similar to Pig. 20 but taken frotn the rear and showing the hydraulu: 
actuatuc cAicudcd such thai the container has been raised into the dpping position wficreby 
materials therein are dumped into tlic extendable leading liuppcr. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

RcfcrritiK now lu the drawings. Figs. 1 and 2 are perspective views of the materials 
compaction and handling apparatus 20 rtiuunlcd on Ihc chassis 22 ufa Iruck 24. The 
apparatus 20 includes a storage container 26 including a lop wall 28, a veiUcal divider wall 
panel 30, exterior wall panel 32, a floor 34 (see Fig. 4), and opposed smoothly convcxly 
curved frontal 36 and rear panels 38. The rear panel 38 defines a tailgate vw-hich is hinged 
along its upper edge by conventional tailgate hinges 40 and Ihis tailgate is opened and closed 
by n tailgate hydraidic cylinder 42. The lower edge portion of the tailgate is provided ^*'^th a 
tailgate lock assembly to be described hereafter. 

Fig. 1 shows the compaction and handling apparatus 20 together with a 5;ide mounted 
loading hopper 1 10, 1 14 (to be described hereafter) in the raised Uavel position and disposed 
inleiuiedialc the fiunlaj ajid rear purlions of ihe storage container 26 in a loading hopper 
rcccs$ 44 located above an elongated charging hopper 46 which is easily seen in Figs. 2 and 
subsequent figures. 

Referring to Figs. 2-5 (which omit the loading hopper) it will be seen that the 
elongated charging hopper 46 is defined adjacent to and alongside the storage container 26 
and that, it extends along a lower portion of the storage container 7(S m close provimity to and 
is partly defined by the above-mentioned divider panel 30. This elongated charging hopper 
46 is provided with opposed open end portions 48, 50 which define pathways leading Into the 
interior of ihe sloraKc container. The size of Ihese padiways may be varied somewhat 
depending on the nature of the materials being liaudlcd. A packing head 52 is mounted for 
travel within and along the charging hopper 46 between the open cud portions 48, 50. The 
pacldng head 52 is motxnted for travel along an elongated support assembly 54 which extends 
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Iciigdiwise of the draining huppcr 46 and which, in part, serves to define an outer wall of 
same. Packing head 52 is driven to aiid ilo aluiig Llic IcjUKlh of the charging hopper 46 by 
means of a pair of packing cyUfidcrs nanicly a fonvaid packihg cylinder 56 and a reaj packifij4 
cylinder 58. 

The smoothly convesdy curved frontal wall section 36 of tlie storage container 26 and 
the correspondingly convexly contoured tailgale '^K nt the stor;ige container both assist in 
facilitating movement of the materials being handled through the passageways defined by fhft 
open end purtiuas 48, 50 of the charging hopper and in helping material flow to completely 
fill tlic storage container. 

The packing head 52 and its support and drive assemblies aie best seen in Figs. 6 and 
1. The rupport frame assembly 54 includes an elongated packing cylinder frame 60. an upper 
portion of which is provided with a packing head support rail 62. The packing head 52 is 
provided with a slider assembly 64 which slides along the support rail 62, this slider assembly 
64 being provided with suitable wear strips 66 of a material selected to reduce wear and 
friction. Slider af:sf*mbly 64 is ttxed to an outex box assembly 80 (Fig. 7) via which forces 
from the packing cylinders are transferred to the packing head SI as described hereattcj:. The 
packing cylinder frame 60 is also provided with an elongated comer guide 68 extending along 
the lovvei inner sui face puj tiuu of the packing cylinder frame 60 thereby to provide additional 
support for the packing head 52 as it is moved along tlie packing cylinder ftatric by lire 
aforementioned packing cylinders 56, 58. 

The packing bead 52 itself is of a sturdy reinforced box-like structure and includes 
op|>o5ed packing head feces 70, 72 which engage the maierisds being handled as the packing 
head S?, Iravels along and within the. cliarging hopper 46 in the course of operation. 

The lower portion of the divider panel 30 is also provided with a spaced apart parallel 
pair of elongated packing head support strips 74 (Fig. 2) which engage mating wear elements 
76 forinod un the iiuici distal end portions of Ihe packing head 52 ihereby assuring that the 
packing head is securely supported during the couise uf its muveuient duu^ and widiin the 
chargmg hopper 46. It will be appreciated that since relatively high compaction forces aie 
exerted, that the packing head 52 and its associated assemblies together with tlie storage 
container 26 must all be sturdily constructed to withstand the relatively substantial 
compression forces involved. This also applies to the packing cylinder frame 60 previously 
referred tn including the packing cylinder end frames 78 against which the forward and rear 
packing cylinders 56- 58 abut It should he noted here that the two packing cylinders 5fS, 58 
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arc located in spaced parallel relationship to one another with the forward packing cylinder 56 
bcinj; disposed above die rear packiijg cylinder 58 wiUj die rarrw oC tlic Iwu cyliudcrx) 
engaging vyrithin the outer box assembly 80 (Fig. 7) via which the forces exerted by die two 
cylinders ore tranoraltted through slider assembly 64 to the packing head 52 per sc. 'JTiis box 
S assembly 80 is provided ^vith apertures in its opposing ends into which the opposing packing 
c.yiinders56, can enter as thf^ packing head assembly (i e., the packing head 57 and box 
assembly 80) is driven from one end of the packing cylinder frame to the other during the 
course of normal operations. 

Fig. 8 shows the truck mounted compaction and handling apparatus 20 in the raised 
10 dumping pusiliun widi llic tailjialc 38 upon. It will be iiccu lliaL tlic uiidcibidc uflhc 

compaction and handling apparatus 20 is provided with a sturdy frame construction 82 and 
that die rcarutird end portion of some is provided with suitable pivot hinges 84 which ate 
pivolably secured to the rear end portion of the truck chassis 22. A conventional dumping 
Q actuator 86 is provided to effect dumping of the assembly. The previously noted tailgate 

%l 1 5 actuator cylinder 42 is shown in tlie extended position with the tailgate in the foil open 
s position 

Fig. 9 is a partial section view lalcen at the frontal end of the storage container 26 
rll looking downwardly from above and illustrating a pivotal ly mounted clean-out panel 88 and 

p its acluaUnji cyluidcr 90. Rcfcuinj; tu Fig. 10 whidi cutaway perspective view of a frontal 

20 portion of the storage container 26 looking generally inwardly and fotwardly, it will be seen 
that the clean-out panel 88 is moimted by way of upper and lower panel hinges 92 so that 
when tibc actuating cylinder 90 is operated, the elean-out panel 88 pivots with a sweeping 
motion thereby to clear out materials which may tend to hang up in the upper nomer portion 
ot'the curved irontal wall M^ of the storage container. The actuating cylinder 90 is normally 
25 retained in the retracted condition during the loading/packing procedures and die clean-oui 
panel 88 is activated in the course of unloading/dumping of the stomjce container 26 Oiereby 
to ensure full clean out is accomplished. 

Rcfeiiiug to Figs. 1 1 aJid 12, h will be seen diat Fig. 1 1 is a perspective view looking 
generally upwardly and toward the rear of the storage container 26 and illustrating the rear 
30 tailgate locking assembly 94. Fig. 1 2 furth r ilWtmtes tlie Uulgate locking actuator and 

associated linkages. Tailgate locking assemblies arc, in general, well known in the art and an 
important factor is that the locking assembly be sturdily consinicied to withstand the 
substantial compaction forces exerted. With reference to Fig- 12 there is shown a lock 
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actuator cylinder 96 mounted to the storage container underftame which cylinder 96 engages 
a tailgate lock pivot linkage 98 which, in nirn. is connected lo a tailgate lock linlc 100 and 
Lliis, ifi turn, is coniicclcJ lu the cluiigatcd lail^aLc luck 102 wlijcti is pivolally coniicclcd 
(104) to a rearward portion of the storage container frame. This lock 102 is adapted to 
engage a lip portion 106 extending along the lower edge of the tailgate 38 to securely hold the 
tailgate in the closed position. When the lock actuating cylinder 96 is extended however, the 
above-described linkages rotate the tailgate lock 102 to the open or released position thereby 
allowing thp tailEate to npen. 

Referring to Fig. 13. there is shown a perspective view of the complete apparatus 20 
with a manual loadmg hopper 1 10 shown as being mourned adjacent to and alongside the 
diarKiiiK huppci 46 fur tiJovcuicnt abuut pivot hinges ftuin ttic lowered |A>MU<.»ri shown tu 
penult fil ling of the loading hopper 1 1 0 to a raised position within recess 44 generally above 
the charging hopper 52 for duJnping of the materials into the charging hopper^ This 
movement of the loading hopper 1 10 is effected by way of a pair of elongated loading hopper 
actuating cylinders J 1 2 interconnected between the opposing ends of the loading hopper and 
upper portions of the storage container generally as shown. 

An extendable loading hopper 1 14 is iiiiL^rtrated in Figs. 14-16. Here it will be seen 
that the extendable loading hopper is provided with a pWotally mounted panel 116 which 
effectively acts to increase the capacity of the loading hopper. This panel is hinged lo llic 
main body of iLc hopper 1 14 aluug its lower cd^c and it is piovided witli opposed triangle- 
shaped end panels wliich cooperate witli the end panels of the loading hopper 1 14 to prevent 
spillage of materials. Elongated gas shocks 120 extend between the main body of the loading 
hopper and the extendable panel as shown. 

Referring now lo Figs. 15 and 16, fiarther details of the above-noted assemblies arc 
shown. The cxteJtdable Josidittg hoppflr 1 1 4 is hinged adjacent opposing ends of the charging 
hopper hy way of spaced-apart loading hopper hinges 122, The hopper or actuating cylinders 
112 each extend between an upper attachment points 124 and a lower loading hopper link 126 
as well as well as a doglejjK^d shaped pivot link 128, the luwei ciid of wlilch is affixed to tJie 
loddiuK huppci suppui I assembly. Tlie extendable panel is shown connected by the 
extendable pajiel hinges 130 lo the loading hopper 1 14 per sc. The gas shock 120 is also 
sho^^vn as extending between the extendable panel and the loading hopper /7cr se. The Upper 
dintal edge portion of the extendable panel is provided with rollers 132 which engage cumd 
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roller guides 134 which extend inwardly and Ueucc duwuwmdly uluuji opposed end purlimus 
of the inner divider panel 30 of the storage container (sec also Fig. 14.). 

With the loading hopper 1 ) 4 in the partially raioed position shown in Fig. IS. the 
rollers 132 on the upper edge of the extendable panel 1 1 6 have j ust begun to contact the roller 
guides 1 34 As the lo^Jdlng hoppc^r is muHr. to rotate! conntercloclcwisr by way of the hopper 
lifting cylinders 1 12. the roller guides 1 34 interact with the rollers 1 32 thus causing the 
extendable panel 1 16 to be pivoted towards the main body of the loading hopper against the 
relatively small forces exerted by the gas shoeks 120. In fact these gas shocks exert just 
cnuugli Cuicc as tu prevent picttmtuic cJusutc of llic CAlendabtc panels 116. Since Ltie 
materials which were in the loading hopper arc relatively quickly released into the charging 
hopper 46, the closure of the extendable panel is not impeded and rotation of the entire 
loading hopper continues into the fully upright travel position illustrated in Fig. J 6 with the 
loading hopper J 1 4 positioned within loading hopper recess 44 directly above the charging 
hopper 46 M this point it wtH be. seen tlwt the extend;?ble p^ne\ is hil ly closed When the 
reverse action occurs, i.e., as the loading hopper 114 is pivoted outwardly, the gas shocks 120 
act to extend the extendable panel with tlie rollers 1 32 travelling along the roller guides and 
controlling the extent of Ihe panel opening process. 

Fig. 1 7 and 18 illusU-ate the simple manual loading hopper 110 depicted in Fig. 13 
when used in conjunction with a specially designed rollout cart 140 which is provided with 
suitable hooks to engage the frontal ledges of the loading hopper 1 10 so that as the loading 
hopper is swung to the dumping position shown in Fig. 18* the rollout cart is also swung 
upwardly along v/iib it such that the contents of the rollout cart are dumped directly into the 
ch;irging hopper 46. This relatively simple adaptation offers ohvioiLs time and labour saving 
advantages. 

Fig. 19 is a further perspective view showing the compaction and handling appawlu:> 
with the txU^nddblc luadini^ huppei 11 4 a:> desctibed pieviously and wherein tlie vehicle is 
equipped witli an extendable arm 1 42 havjng a hydraulic actuator cylinder 144 thereon 
arranged for tipping a ground mounted cootainet assembly. A vehicle mounted extendable 
arm assembly having an actuator thereon adapted for tipping a container assembly of this 
nature is described in my U.S. Patent 6,077,020 issued .tune 20, 2000. the disclosure of which 
is incorporated herein by retistenre. 

With particular reference to Fig. 20 there is shown a front elevation view of the 
compaction, and handling apparatus 20 with the extendable loading hopper 1 14 in the 
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duwowarUly lucalcd luadbig pusitiun. The extendable dim 142 is in its outwardly extended 
position and Uie liydiuulic aclualui 1 44 liub bccu ]ucalcd itj die inquired pusidon i>u as to 
engage between a tiltable eontainer 146 and tlie frame 148 upon whieh it is mounted. 

Fig. 21 is a view cimilar to Fig. 20 but tnlcen from the rear. This figtire shows the 
hydraulic actuator 1^4. in itg extended condition such thit the container 146 has been raised 
jind tilted around into the tipping position svtch that its lid 150 has automatically opened 
thereby to di.scharge tJie materials therein into the extendable loading hopper 114 descnhed 
previously. Following discharge of the materials, the hydraulic actuator 144 is retracted such 
that as the container 146 rotates back into the loading position as shown m Fig. 20. the 
cxLcndablc aim 142 is rcliaulcd alung wilii die hydraulic aclualur cylinder and flowed 
alongside the chassis of the vehicle, andihereafier, the loading hopper lift cylinders 1 12 arc 
actuated thereby to swing tlie extendable loading hopper 1 14 around such that its load is 
discharged into the charging hopper 46 in the manner described above. When the loading 
hopper has reached the travel position above the charging hoppen the vehicle moves away to 
a further collection site. 

As will be apparent from the description set out above,, once the materials have been 
received into the charging hopper 46. the packing cylinders 56, 58 are activated to cycle the 
packing head 52 along the charging hopper thereby to force the materials through the forward 
VI irar upculjig 48, 50 described previously and into tlie storage container 20. For example, 
when the forward packing cylinder 56 is fully extended and the packing head 52 is at the rear 
of the charging hopper 46. the hydmulics arc reversed, by any well-known means, and the 
rear packing cylinder 58 is activated to move the packing head 52 toward ike front of the 
charging hopper 46. This back-and-forth motion empties the charging hopper 46 anH 
rompacts the material into the storage container 26 through the passageways defined by the 
openings 48. 50 referred to pteviously. Once the material passes through these opemngs. the 
material is guided by the convexly-curved front end section and die cunvexly-curvcd rear 
lailnal^ 3S in such a way as tu assist in coujpletely filling the storage container 26. 

When the storage container 26 is to be emptied* the rear tailgate is unlocked by the 
mechanisms described above and rotated around the upper hinges from a position 
approximately perpendicular to the storage eontainer floor to a position approximately 
parallel to that floor. Dumping acUiator 86 then rotates the entire compaction and handling 
apparatus approximately 45^ to empty the contents theieof through the opening created hy 
the open tailgate. Removal of the material from the front of the storage container 26 will of 
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0DUV5C be assisted by the previously described cican-out panel 88 which is rotated by its 
associated actuator to assist in sweeping away any materials which might lend to lodge 
adjacent the front of the container. 

The addition of the manual loading hopper 1 1 2 to th^ apparatus; .il lows ior material to 
5 colle.r.tert at a lower loading height. As described above, such hopper is emptied by 

rotatloti of same about the loading hopper hinges from the lower receiving pu5»itiuii lo the 
upper dumping posiliou. Tliis h accoiiiplislied tlux)Ugli tlic use of the actuators 1 12 acting via 
the loading hopper linkage arrangement and pivot linkage described above. 

The extendable loading hopper 1 1 4 described previously rotater. in the same manner 
10 as the mantial loading hopper but has the additional feature of the extendable panel 1 16. The 
extendable panel rotates outwardly from the this hopper when large qtianlities of material are 
p received. As this hopper is rotated from the lower receiving position \jci the raised dumping 

positioa the roJJers df'.scriberf previously come into contact with the roller guides 1 34 which 
O provides an ever decreasing arc to gradually collapse the gas shock 120 and thus rotate the 

J^! 1 5 extendable panel Into the hopper body as the material is emptied. When iliisj rotation 1^ 

completed the extendable hopper is approximalely directly ovci Ilje packing head 52 and the 
char^inK hopper 46atid in tlie tiavel position within tlic loading hopper recess 44. 

cap 

fll Preferred embodiments of the invention have been described by way of example. 

-J Those skilled in the art will realize that various modifications and changes may be made 

20 while remaining witliin the spirit and scope of the invention. Hence the invention is not to be 

limited to the embodiments as described but, rather, the invention ftncompasses the full range 

of eqtu valencies deBned hy the appended claim.^. 
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